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ADVISORY ON THE USE OF THIS DOCUMENT

The informaticon contained in thies document haa been developed solely for the
purpose of providing general guidance to employees of the Goddard Spage Fiight
Center (GS5FC). This document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. ARy distribution of
this document, or application or use of the information contained Merein, is
expressly ¢onditioned upon, and is subject te, the following understandings
and limitations:

ia) The information was developed for general guwidance only and iz
subject to change at any time;

ib}) The information was developed under unique GSFC laboratory conditions
which may differ substantially from sutside conditicens;

{c) GEFC does not warrant the accuracy of the information when applied ov
used under other than unigue GSFC laboratory congditions;

(4} The information sheuld not be construed as a representation of
product performance by either GSFC or the manufacturer;

(&) Neithexr the United States government nor any person acting on behalf
of the United States government assumes any liability resualting from
the application or use of the information.



UNiSYS Interoffice Memorandum

To

PPM-92-010
Date
T. Miccolis January 6, 1991
Departrment Locaticr
Code 300.1 Lanhan
Framm Telephons
K. sahu K5 731-8954
Departrment | aration
7809 Lanham
Subject oo
Radiation Report on 54ACT138LMOB B. Fafaul/311
SMEX Common Buy Part No. 5962-87554012A A. Sharma/311l
Control Number : 1940 D. Erus
, J. Stubblefield
A. Moor

EEsrrary/311.

A radiation evaluation was performed on 54ACT138LMQB to determine
the total dose tolerance of these parts. A brief summary of the

test results is provided below. For detailed information, refer

to Tables T through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation tegting, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 40, 50, 75 and 100 xrads. After 100 krads,
parts were annealed at +25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 300 krads (cumulative).
parts were then annealed at +100°C for 168 hours. The dose rate
was between 0.1 and 5.0 krads/hour, depending on the total dose
level (sece Table II for radiation schedule). After each
radlation exposure and annealing treatment, parts were
alectrically tested at +25°C according to the test conditions and
the specification limits listed in Table III. These tests
included two functienal teste (at 1 MHz) after each radiation and
annealing step.

all elght parts passed all tests on irradiation up to 300 krads
and on subsequent high temperature annealing for 168 hours,
without any significant degradation in any of the electrical
parameters. Table IV provides the mean and standard deviation
values for each parameter after different radiation exposures and
annealing treatments. It also provides a summary of the
functional test results after each radiation/annealing step.

Any further details about this evaluation can be obtained upon
reguest. If you have any questions, please call me at (301) 731~
295b4.



TABLE 1. Part Information

Generic Part Number: B4ACT138

SMEX Common Buy

Part Number: 5962-87554012A

SMEX Conmon Buy

Control Number: 1940

Charge Number: C90363

Manufacturer: National Semiconductor Corp.
guantity Procured: 474

Lot Date Code: 8838

Quantity Tested: 10

Serial Numbers of

Radiation Samples: 32, 33, 34, 35, 36, 37, 38, 39
Serial Numbers of

Control Sanples: g, 31

Part Function: 1 to & Decoder

Part Technolegy: CMOS

Package Style: 20=-pin LCC

Test Engineer: ~Ki Kim ‘



TABLE IT. Radiation Schedule

EVENTS

1) Initial (Pre-Irradiation) Electrical Measurements

2) 1o0-krad Irradiation @ 230 rads/hour
Post-10-krad Electrical Measurement

3} 20-kxrad Irradiation €@ 530 rads /hour
Post=20-krad Electrical Measurement

*4} 40-krad Irradiation @ 450 radsfhour
Post=40-krad Electrical Measurement

5) 50-krad Irradiation @ 500 rads/hour
Post-50-krad FElectrical Measurenment

6) 75-krad Irradiation @ 1250 rads/hour
Post-75-krad Electrical Measurement

7} 100-krad Trradiation 8 1250 rads/hour
Post-100-krad Electrical Measurement

8) 24 Hours Annealing at +25°C
pPost-24-hours Electrical Measurement

9} 168 Hours annealing at +25°C
Post=-168-hours Electrical Measurement

10) 200-krad Irradiation € 5000 rads/hour
rost-200-krad Electrical Meaagurements ~

11) 300-krad Irradlation 1470 rads/hour
Post-300-krad Electrical Measurements

12) 168 Hours Annealing at +100°C
Post-168 Hours at +100¢C Electrical Measurements

*parts were scheduled to receive 30 kxrads; however, the dose rate

DATE

07/25/91

11/27/91
11/29/91

11/29/91
11/30/91

11/30/91
12/02/91

12/702/91
12/03/91

12/03/91
12704791

12/04/91
12/05/91

12/05/91
12/06/91

12/05/91
12/12/91

12/12/91
12/13/91

12/13/91
12/16/91

12/16/91
12/23/91

was calculated erroneously and the parts received 40 krads

instead.

Notes:

- All parts were radiated under bias at the cobkalt-60 gamma ray

facility at GSFC.

- All electrical measurements were performed off-site at +25°C.,

- A1l annealings were performed under bias.
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Elaectrical characteristics of 54ACT138

Tahle III.
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TABLE IV: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for S4ACT138 1/, 2/, 2/

Total Dose Exposure (krada) Anneal Total Dose (krads) Zhneal
Pre-Rad 10 50 100 168 hrs 2040 300 168 hrs
Spec. Limits 2590 ®1009C

parameters min max mean gd |mean 84 [mean sd mean 5d |mean &d |mean =&8d |mean sd
FUNC1 ¥CC=4.5Y PR B 2 Pae CFRGE - £ P &
FUNC2 VCC=5.5V
VOHI1 V] 4.4 & U 4] 4] {1 0 0 0
VOH2 v 5.4 5 i 0 0 q ( 0 Q
VOE3 v| 3.7 b 01 .02 .01 .01 a1 .01 01
VOH4 vio4.7 3 .01 .01 .01 01 0l .01 01
IVOHS v[3.85 6 .02 E .02 .02 .02 .02 .02
YOL1 mnv 0 100 1] 0 D O ] 0 il
YOLZ mv a 100 0 [H Q a g 4] [+]
VOL3 mv ) 500 ] 10 9 9 9 9 15
VOL4 mvy H 500 7 10 g ‘B 9 8 T
YOLS myv 0 1650 16 20 17 18 i8 LB 15
IIH nA| 0 1000 0 4] 0 0 0 0 0
IIL na|-1000 D g 0 0 0 0 ¢ ¢
ICCHl ui| 0 160 ] o) .01 0 £.8 8.7 2.5
ICCL1 uk| 0 160 4] 0 .01 0 8.7 9.5 7.3
ICCHZ mhk] O 9.6 0.1 0.1 0.1 0.1 0.1 .08 .08
ICCLZ ma| DO 9.5 0 { L0l 0 0L .04 .01
TPLE_X na| 1 11 0.5 0.5 0.7 0.7 0.7 0.7 0.8
TPHL_A ns| 1 11 0.7 D.8 0.8 0.8 0.9 1.0 0.8
TPLH E1 na 1 12 0.3 0.3 0.4 0.4 0.4 0.4 Q.4
TPHL E1 na 1 11.5F 0.3 6.3 .4 g.5 0.5 0.5 0.4
TPLE_E2 nzl 1 12 0.3 0.2 0.4 0.4 0.4 0.4 0.3
TPHL E2 na| 1 11.5 0.3 0.4 0.4 0.4 0.5 9.5 0.4
TELH E3 ns| 1 12.5 0.3 0.3 0.4 0.4 0.4 0.4 0.4
TPEL _E3 ns 1 10.5 § 0.3 0.3 0.4 0.4 g.5 0.4 0.4
Hotec:

1/ The mean and ptandard deviation valuss were caleulntad over the elght parts irradiated in thia teszing. The contrsl samp.ed
remained conmtmant throughout the testing and are nat included in this table.

3/ Table IV provides radiation characterisctics of parta at selected Lotal dose exposures and annesnling treaktmenta. The data at
ather radiatlion exposurses and anneallng trestments 5 availebla and cean be obtalpned upon requast.

3/ SR 35 ie not included in the final annealing data sjnce reliabla data was not cbtained for thie part at this step.
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Figure 1. radiation Bias Circuit for 54ACT138
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1. Ve = 5.0 + 0.5 Volts

>, Vee/l2

I

2.5 + 0.25 Volts

2. all Resistors are 1k Ohms, 1/4 watts



